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m^m 1 ] 

[ii*:^ 2 ] 

mf&^mm-^^T ;v n - ;v-e2b ^ t-r^ m^m i tcfB«<^)7K*^^:5-'^o 

[fi*il 3 1 

umm 4 ] 

t:fB«co7lc*^7t::^feo 

[fi^JM 5 ] 

tc|Bm<7)7X*M;^fto 

mw,BMmtmmmtut<Dm<7^M^m]±'k 3 o o~ i o o o mY iimmir ^ ^ t k x 

a tc|B«07lc*®^t;^feo 

mrfBfiMi:tt)iBm^b*^:(7)rBT(7)®^mJ±=S: 4 0 0-6 0 OmYKM^ir^^tiS^Wi 

[f»« 8 ] 

■So 

im^M 9 ] 

tuiBm«^^tf^#o^^it^^ii^i-;i, CI t j; i9 . mmMmms.RvyjLitmm-^ 

7X*M:^-So 
[f»*il 1 0 ] 

mm^n^^^t^'BM<Dm^A^mmir^ i 1 i 19 . ItriBillsmJi^Si^VXiitulBTK 

imms. 1 1 1 

ltjiB^»^^ifM(7)?l^^ilft-f-^ ^ i: i , BtfM^mjE;5:t//Xf±tffiB7X* 
1 2 1 

ffi:at//x{4iirfB7jc*=^#tj-#^oii^*^is^i-'5'- ^=^#^t-r^f»*^i ~ 1 1 <^ 

[If 1 3 ] 

fliflB«l?^^tfM^ 1 0 0 °caT(^-S.K-^-^»1"^ - t t-'&Ii*:^ 1 ~ 1 

2 (^v^t'^tLTj— :fitc|B«c97X*«:^fto 

umm 1 4 ] 

tuia?affi^ 3 0-9 0 vommx-m^-t^ :itizx^. mn^^M^m&R'c^xxiittsmTK 
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itmm 1 5 1 

o 

[fi^ii 1 6 1 
im^m 17] 
m^m 1 8 1 
mmM 1 9 1 

~ 1 8 (D\.^i'M—mKtm(D7mm^mmo 
immM 2 0 ] 

mf^'BMU t tuiam^bS t (D m<^M^mJ±-i^ 300-1 ooomv-e^^^t t 

ir^m^m 15-19 (D\^^irfi-^^-'mizmm(D:^mm7kmw:o 
m^m 2 1 ] 

-mt?.-B^wt-mtiW.'{tut(Dm<7)m^m}±-^^4: o o-e o omv-e^^^h^^mii-r 

[it« 2 2 ] 

0 0'CJiy.T-e*^^t=^#mi:1-^i»*:«l 5-2 1 <7)v>-rtL75— :®l::fB 

2 3 ] 

aiK?aK>6^^3 0 - 9 0 "Ct:'^^ i ^ t l-^lf ^Jl 2 2 t'i£«07X*^^^«o 

m^m 2 4 1 

tuiB«%*#tpic)|Bj-(7)Mm^^=^isttfc^: t ^^mwiti-^m^m 15-23 (Dx^^-rfi 

[WM 2 5 ] 
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[0 0 0 1 ] 
[0 0 0 2 ] 

«?fec7)Fji^755fg^t'tf*?^x-cv^<2>o »av&<?)tfe^) i; ^mffl^stife (pafc) 

i-$-^^^m-BMmm (pefo it'BMtLX7i<.m^mmir^fzit:)^ mm-(Dmt7Km^^ 

4> # ^ ^ o T v> ^ o 

[0 0 0 3] 

gt&^>^P E F Cc7)'Bfl-QfcKt-OV^Ti±. ^^$^7-;^, (DME) . 

[0 0 0 4 ] 
[0 0 0 5] 

7X^^e:fcK«> CH3OH + H2O— CO2 + 3 H20RjS^-r-^$tL^ ^)0-e*i9, m.^ 
MJS-e. a:«ra;K(±2 0 0-3 0 ox:-eab^o 

[0 0 0 6] 

m^Q-m^if^Mii. m'{t:ff:^K^%'^m^^fzm^Kli. CH3OH+ 1/2 O2 + 2 N2-* 
C02 + 2H2 + 2N2O^)S^-e^$tL^^><^-^*!9> ^MM.mt2 0 0- 

6 0 or-e^^So 

[0 0 0 7] 

(ft^^fl) fi, m'fb#;^tc^^^fflv^7t:i#^ict±. CH3OH+I/3O2 + 4 
/3 N2 + 1/3 H20^C02 + 7/3 H2 + 4/3 N2 0K)S^-e^$fL;g) 19> 
f|5^m4b<7). 3^(^ lSKO§|^t:& i9. QS:Kza^{±4 0 0-6 0 O^lJ^^o 
[0 0 0 8] 

m^-xm. 1 ] mwm 3473900 -^mmw m^m 1 . [ 0 0 0 1 ] . c 0 

0 17]. [0 0 2 2]) 
[0 0 0 9] 

:i<DXvi<^. ^^-rK(D^xwy^'m^umLri>.7Km^m^ir:hfzi6Kit. 2oo°cm± 
^M^<Dmm<Dm.xm<DmmTb^^<^fzo 
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lO 0 1 0] 

mii^ hmmi^-i>x±.(om9.h7Y.}i^^tsWM^ ^fz^(o^m ^ iu ias«tt«it o 

a:- ;^ - * ^ 'Z^'^'h^^ ^ ^ <7) ^ o fc o 

2 ] #|i 2001-335302 ^<2r$& (It^:® 1 ^ 8 ^ [ 0 

0 0 7]. [0 0 2 5]) 

vmffxm \ 3 4 7 6 8 1 1 ^mmm mim i . [ o o 9 1 ] . [ 0 

112]) 
10 0 1 1 ] 

i fl^ L/c7K*^fijffl Lfc»m?ifeo^B^ 5-7 #M) ^> ^ 

4 1 #1^^^ 3 3 2 8 9 9 3 -^^Z^il 

5 ] mffm 3 3 6 0 3 4 9 ^<^m 

i#it«6i *iii#it^6, 2 9 9, 7 4 A^mmm. ^mmtfm&, 3 6 8,4 

9 2 -^-HJIH*. ^m^f^W- 6 , 4 3 2, 2 8 4 -^H^lffl*. 6 , 5 3 3, 9 

1 9 ^B^lffi*. *IS#lt<2rPS 2003/0226763 ^<2rf|l 

7] #1^ 2001-297779 -t<Zr# 

[0 0 12] 

^; 7K*^^t^^m-r^ i t t-^. 7K*§&^:^feo J (w*:^. i ) (omnmm.^ 

CH3OH+2 H2 0-*C02+6 e-+6H^O^JS=^m^T$^^. i O J; 9 LT^ 
^L/i7fc*-f ^^V*. il-r:r>3S^)R=^ili§$^. MlfijmWJ-e. 6H*+6e--^3H2 
Ki:^^ 7)m'^mm'iK^J^^^^^t^^7y^^fiXi5y) (^^[0 0 3 3] ~ [0 0 3 8 

] ) . ^h\z^ #i^«5t3fi. ^(Di:^tj:^mx^^^^fz7\im'^Mmir^mPfmM<^ 
mMmm-^f^x\^^ {^m [0052] ~ [oo56] ) o 

(#w^5:m4o^m [0 0 4 2] . m^xm^<^m.m [o 0 s o] ) 7m^^^^-^ 

[0 0 13] 

^w^ifcme tcfa«^tL/i^g§%. mw:^m4Rzjp5Kmm-^fifz^mtmm^^. 

-t?^ ^ T y - K 1 1 2 X^J^Lfz -fu h > /^(^liK 1 1 0 =SrM LT. ^^g-C^ ij V ~ V 
114 -rvX^^^'fl^l" ^ ^ (7) -e ^ BPi-M ^TJ - LUU * :^ V - K t L T Hit 

[0 0 14] 
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si^ h >^f~;^ temmte 2 <Dt§^ h (D r^i w ^ o >fe c t , ®# oB«-mtt!i<75«tg ^ >t i- ^ m 
E A 2 <^M-e2b**"'^tet5:SM2 ;6^f>:tit=^^LT#-?L®m«i triEomfi^^eniin^ tt 

iS^^'^a ^ ^ s ^ ^ > t ^ o T m^Kii 7 4'^ #K/ L . i£t$cms 2 icpjit-t- 

o iJy^^WmM2-^\±. ^^4'<7)m*J:R)SLT7X)6^^^i-^o J [0 0 0 7] ) 

h %Wu $ tLT ^ /J- f> . Mmftli $ -life S^-i- ^-^ ;v ^: ffi v> "CyX^Hr^^l 

[0 0 15] 

8 ] #W¥ 6 - 7 3 5 8 2 -^<2r*a (If 1 ~ 3 ^ [0 0 5 0] ) 

[#W^:5:«t9 ] 6 - 7 3 5 8 3 ■^<2r*i 1.8. ^^[0006]. [ 

0 0 19]) 

\mR ^^~tf^ t J: 9 i: -t ^ if.®] 
[0 0 16] 

Mti-^So -o^ i9^AL/cm^a^^-^;i/^'-mJiOJ^:f<;v^"-^^i-^7jc*:^';^^#J; 
;v^^-m±<^'fb^^^-^;v^'-^*1-^7K*:^^^*#i d t ^60-e^ 19 . RLTiLt]^ 

^ ;v (7) it ^ ;v ^^fj^ h X^XWM.'f ^ o 
[0 0 17] 

^n^b. #S2 003-433710^i: LTtBS^^To /io $ ^ t::^il^t'ov^-CM 
[0 0 18] 
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(1) mfM^^-^tfmM^^ML7m^^iy^^^^mMir;b7mmMy:mKis\.^x. mm 

(2) tfriB*^%/^^^T;vr3-;v-e^^^h*#t^i:i-^tufa (1) (D7kmmM1o^^o 

(3) BufBT;i'3-;V^^^ i5'y-;VT»*^^ ^#mfci-^tulB (2) (DymM^yj^o 

(4) ttrlBm^t^J^^ m*^#tp^'^X{im*-e*^<r t =&#mi:-r;?)lulB (1) ~ (3 

(5) mmmitn^K Mmit:^m^^t^m4^x-$,^zt^wwit-t^wm (d ~ (3) 

(6) ■iu|B»«tttifBm'ftSt<^^cO^^SI£* 3 0 0- 1 0 0 0 m V icli^i-;s, i 

Kx^. -mm7Kmi^ts'^''^<7)^^Mim^t^zt^wwLtir^mm (i) ~ (5) <d 

^^>-rfii)—07mm:myjmo 

(7) tulBMMiluiBm<Mli:<7)P^coMtemS^4 0 0 - 6 0 0 mY liZM^ir ^ ^ t ^ 

mwit-r^mm (e) (7)7ic*^it:^feo 

iS7X*^#tp#>?.(7)^^fi:^p&-r;i.^ t^#m^i-^fitriH (1) ~ (8) ov^-rtL^-- - 

mm7km^^t^^^:^<D^^M:im^-t^ct^w^t-r^-mm (1) - O) (D\^^-rM^ 

(11) mfB«^^^tfMf4<7)fej^^ps^;& ^ t i3 j; . mmmmm&Rxfxjmwi 
m7i<.m^^tfff^<D^^mi:m^'r^zt^i»Wit-t^mm (1) ~ do) (D\^^irM^ 
~(D7mmmiomo 

&Rxfyximm7m^^is:ff:^(D^^M^mm-t&zt^mwLt-t^mMi (1) ~ (1 

(13) BfrfBW^^^tfM*!-^ 1 0 oviikr(DWLmx-^m't^ztiw^t'r^m%i ( 

1) - (12) (D\^^T^ivi)^—07mMM1j-&o 

(14) miB^ajK^ 3 0-9 0 iC^T^HH-eii^-r ^ ;zt\z^y), mM^.MmW.&R'CPXXit 

mm7m'^^t^:ff:^<^^^A^mmir^^t^S^mtt^mm (13) OTK^m^^^^-So 
(1 5) «%^^tfM^^ft|L7X*4-^tp;^f'x^^3ti-^7K*M5tMt^*3V^T. Pffi 

mmmm(o-:i^(D-miizmnfzmMm. mmmmmt<zmm^mm^^ts^mnt7K^iM^ 

(16) ltriBPim>6^Vn > >'^m'l4ll'f«»KII-^'^^-^*#^iti:-r^Hufa (1 5) <7) 

sm-^'^*-i*#mi:-r^itriB (1 e) (DiYMn'^mm.o 
^mwt-t^m^ (15) - (17) ov^-ftL>&— (^TK^m^t^So 
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(15) ~ (18) <7>V^-f tL75^-(^7X*m7t^go 

(20) mmBMUtmt^'W.itm t <7ym(Dmti:m}±:^^ 3 o o ~ i o o omvx-^^^z t ^ 
#mti-^Huia (15) ~ (19) <D\.-^m^^—<D7mm^mUo 

(21) mmBMUt-m%iMitmt<Dm<Dmum&i}^4 oo-eoomv-e^^^t 
mt-t^mm (20) (Dymmmmmio 

(22) mmmLm^^i 0 ot:J':J>T-e*^^ t^^^mt-r-stuiB (15) ~ (21) ov^-r 

(2 3) StSS;g75^^3 0 ~ 9 0 °CT-^;5, i t BUlB (2 2) ^7X*MJit^So 

(2 4) TO«%=^^«#<7)tj|i^^^^|^tt/c-i:^#m^1-^t>llB (1 5) ~ (2 
3) OV^-ftL>5— OtR^^^^Mo 

(2 5) ^j^L/cmiB7X*^'^tf^--x^c#f tL^-m-ftR^^tP^ai-^^MMk^^MglJ 

^f^tt/i^ t ^#mti-^ttriB (15) ~ (2 4) (^v^-r^>6^-<?)7X«m3t^«o 

[0 0 1 9 1 
[0 0 2 0] 

< Ti"^. S/^. ^^L/i7X*^'^tp:^'";^ti^^p(='Offl*;^;^' 
«tEo:^'7.75^#f,tL. C01^*X®:^^>i^^T*S tv^^^^^^-r^o tfCs 7fc*S^3t-fe 

[0 0 2 1 ] 
[0 0 2 2 ] 

[0 0 2 3 ] 
[0 0 2 4] 

mmtLxii. ■mMmm\ziB\.^xM^^mmv:mt LX'mm^fix\^>^y''u > >smt4 

[0 0 2 5] 
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p T F E mmm (D %tmn ti-y-^^>mmm(D4^y mm'\t ^ ^fzisb<Dmwt^^ 

[0 0 2 6] 
[0 0 2 7] 

D T v> ;g) Bjfgtt -e § 5^ v^o 

[0 0 2 8] 

:^^mxiiWi7^<^ e:fc<. 3 0~90°Ci:V>o fcffiy^-e. L75^^)^i5'^-;^i: 7jc ^^ftl^ 
[0 0 2 9] 

^axti\ mp^hx^x 9 J -)v^\^m\^fzm%. mmm.x\±. a:^^ 

CH30H + H20->C02+6H*+6 e" (1) 

±fB (1) M^: LTP t -R u ^jfiffiL/;»^t;«, ^ 7 -;^;^)^^P t * 

H 2 0 H. 5^»(^)ll^f. »4 0 6H) o 
CH3OH + P t-^P t - (CH3OH) ads 

-*Pt- (CH2OH) ads+H++e- 
Pt- (CH2OH) ads^Pt- (CHOH) ads+H^+e" 
Pt-(CHOH)ads ^P t - (C 0 H) ads+H-^ + e " 
Pt-(COH)ads ^P t - (CO) ads+H*+ e" 

±fBOPt- (CO) ads^$ ?>icm'fbi-^/tii>tc{i7K5&-^^^L/ii^*OHM>S^; 

$ o 

Ru+H20^Ru- (H2O) ads 

-^Ru- (OH) ads H-H^+e" 
Ru- (OH) ads +Pt- (CO) ads->R u + P t + C O2 + H+ + e " 
[0 0 3 0] 

3 /2 O2+ 6 H*+ 6 e--^3 H2 0 (2) 
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[0 0 3 1] 

ffi v> fz C H 3 0 H «f4S:*^ h mmEm^MMir ^^ut.^ -/-^-mM-^'^^u h fix 
CH30H + H20^C02+ 6 H+ + 6 e" (3) 

-<7) (3) ^OKJS^^^«2ttL(f. i(7)KJS:>m; i^^^L/c e-^^^'0t|^$tL-C_Lia (2) 
[0 0 3 2] 

-etr. ±15 (3) ^<7)R)Sic i i9^^L/^H-^ (-/nh^) (iT'n h >'*^tt|l#m 
llSlii+'^#g)Lr, Mffit^isv^T. J2J.T<^>^^S^^S3i> 7jC^y5^'^^-tSo 
6 H+ + 6 e-^3 H2 • • • • •■ (4) 

-^<7)j^^t::j±. @Mbffit;:feV>-r}4. ±.15 (3) ^(DKmKX^^J^L-fzH' t e-KXn 
±15 (2) MtltCjoV^Tfi. ±15 (l)^c0^jHr43J: l^^^LfcH^t 

e-t::J:^±l5 (4) ^OKBij^^ ^ tm^^fi^o 
[0 0 3 3] 

■Wmm±X (1) (4) ^(DRjZ^:bmnL. Mtl±-e (2) (3) ^(DKfB 

2 CH3OH+2 H20 + 3/'2 02->2 CO2 + 3 H2O + 3 H2 (5) 

[0 0 3 4] 

^X. ^JI-fP^-^O^jiSit^W^^tL-C. ^^R)St?*^±l5 (1) 25: t>' (3) ^<7)KB-^^ 

y -;vtcMLTi±. ±15 (1) :^Xf (3) ^(7)KJ^^m^t', ^ u T.^-^^-umz. 

CH3OH+3/2 02^C02+2H20 (6) 

(6) i^(DK^AtmhKJE^X^^i)-h. ^(D^m^^X-oX^m (1) 25. ?J (3) ^ 

[0 0 3 5] 

^#=^j*0'j):^^56^^^-l)/ii6. MM"Ci± (1) ^J;>9 (4) m'fb^'eti (2) ^J: 

19 (3) ^T&^Jifi'i-;?) ^>oi:#£^tL;i.o 

-r^^^t). 3^^0^{±, 'BM^* V- Kfc Lm^bfe^rry - K^: LT^I-fM^^m^^^- 

e < 5^ i9 . ±15 ( 3 ) ^(D^^ y- )\^(Dnmm.itK)BRXf±M ( 4 ) ^(DK^^ 6 
+ 6 e--*3n2i)^%m'^ftfzfzibhmK.hfi^o 
[0 0 3 6] 

J±) 5ei^4 0 0~6 0 OinVi:v^^fg:V^|gH'eS< '^oTV^;S;d>^, ^cofgffl-eti, 
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t.. ±iem^mi±<7)jg:V^|Effl-t?ti^ ±15 (2) ^(7)3/'2 02+ 6 6 H2 
MJS^^^fe^fK v>7ti6ti. ±12 (1) ^(DKJBKX-oX^J^LfzU^ib^. ±|fi (4) 
.^JS L T ^ rT 1^14)6^^* ^ o 

[0 0 3 7] 

5}^° 7" > V ^ i o -ri&^t- ^ o 

Kil ^ffi v> -c v> 7t «6 . IliiJ L T mffi ti ;voM®-eo7K^O'fb^jK-r >- ^ ;v 
[0 0 3 8] 

±fB (1) ~ (6) ^(DKJB^m^. TKm-A^^^-r^ tm^^fi^o 

[0 0 3 9] 

mmms.it 3 o o ~ i o o omv Km^-t^ ^t-^mt lv^^ 4 0 o~ e 0 omYKm 

[0 0 4 0] 

3 7.^ y v^m\^^^^tKx^xmuir^mj±^mmir:h:it) Ki^x. M^-r^ 

i t ii^X § ^ o 
[0 0 4 1 ] 

*l&§gt-^v^T{i. :t»^^tfW=^l 0 or J^J^TT-^^f -2) -n^T&^'t? Tfc 

^M^mw:<Di'fW)um't 1 0 0 °cmTtci-;s ^ t ^^x § ^ o i^^m'^^mii. 3 0 ~ 9 0 °c t 
f ^ ^ bv^o m^um^ 3 0- 9 0 °c<D$mxmM^^ :itizxy). &.T(D^m 

5^^. 1 0 0°CJ^J.±-r'COSte/^^''J):^^-?:-^o/ct^£*co3^KfMi-Cii^ 7X{±7tcm^l^>& 19. 
L^^L. «%=^-^tp»^ 1 0 OV&s±<DiELmx^mir:ht. ±m(D X d t^T^ V 
[0 0 4 2] 

t>M. ^(0^x%. ^ ^y-;v^-#?>7X'^lt7&^'0t Lv^o '^cjs, ±faL/::»o— -^ilt 
LT(7)^ iJ'y-;u^'g-tf7KMti. ^}^f^ < :^ ^ J -i^yti^^^m^WiX^^ . 7K*=^ 

[0 0 4 3] 
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[0 0 4 4] 

^^l$tL;s.#j'^{±j&v^OT:\ ;ii|^<7)ti:^^^^i^tfr. 7jc*-^o«^^^«i6^ ^ ii^i^ii? 
[0 0 4 5 ] 

^^m(D7KmmMmmii. mMMm^^^ykm^^t^-^':^ ^^^^ m-r^m^m^ns ^ , 

TK^^HliR-r^ ^ co-e^-Syi)^ miR-r^ t Lv>o ioo°caTtv^ 

:^mM<Dmmm^7j<-r^K mm> ptfe. i-y ^ :^><Dm^^. nmm. if:^ 
i%mm 1 ] 

[0 0 4 6 1 

vSt'a:iIL/c(7)t>. 3 6 0 °C-e'^«L-C®7X^aL. ^(^>tmtc^^eM (S^ffi?^:* 

it-. ^%m.WM. PTFE. :4->'60miJt{±6 5% : 1 5% I 2 0%t Lf^o ^ 

[0 0 4 7] 

o ^ >r-t:\ mm-UB.W^. P T F E. ±y ^ ^ >OSiJ:b{i 5 5%: 15%: 3 O % t Lfc 
o CL(7)j; ^ tcLT'f'^mL/cBMoB4^*i±a^-;w7--'>Am#-ei mg/cm^-e^ 

[0 0 4 8] 

Jil5> m»«m. MMM#^7^^-;^tet5:;i^ 1 4 o°c. 

10 0k g/cm^-e^^-y Yy'VTsKl^xm^'LXME K^Wm\^fzo ^ O J; d i^LT 
f^Si L/cM E A<D^mmUMm^± 6 0. 8 c -C^ o 7to f^^ti:<75^^;g:g:t;f;icf2l.;gCO 

[0 0 4 9] 

J; -(/^^(D V - ^ 155 Jhi" i6 ICM E A <7)Jgaa5 l,Z (i v U n > ^-^A y^y^T^m. 

ntzo 

[0 0 5 0] 

°C-e. ^^SilH'^^^ 1 0 ~ 8 0 m 1 /^<7)»iEis l^#tM«t' 1 MO^ ^ ^~)VM^Wi 
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